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(54) ACTUATOR 
(57)Abstract: 



PROBLEM TO BE SOLVED: To provide an actuator which can provide rectilinear 
action without fail, and can keep the form after being operated. 

SOLUTION: This actuator is constituted by providing an actuator body 5, which has an 
elastic element 1 consisting of π-conjugate high polymer material such as polyanine, 
polypyrrole, or the like, a power source part 2 and a voltage application part 3 (3a and 
3b) for applying voltage to the elastic element 1, and an electrolytic part 4 for leading 
current to the outside from the elastic element 1, and in which the elastic element 1 
expands when positive potential is applied to the voltage application part 3 and the 
elastic element 1 shrinks, when negative potential is applied to the voltage application 
part 3, with a mover 6 which is operated rectilinearly by the expansion and contraction 
of the elastic element 1 . 
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*D*sK»<o«ia*eoftiT* i^s+dw** * <»: ^ tc 

ft Iter * * * x- <Mtt?<pffM£ ^:?r 
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Ot:«W»Jif**»ab. ^«WW*fK*HfcT4* 

ffEp*n«tc iE©»&*eoMl* * 4 £K . ft* fl>|#«»¥- 
ccftiitf 4«EBttn»*c; »©«aftep*W4 C tic J: 
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^ tea trfe c ^ «WH4* i ta$s<z>r * # » x 
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[Ig*3g6 ] H^Bf***^*©W^JMtt 

Ci J £<Mk4 , rM#*3i3&23tt<[>T^^aX-5r # 
[ lg*3l 7 ] f#WK*ft ^ttCCiSA U . ttti 
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J:->*CttW?&C4tctt*#i, C©18^ ^JEep?«H#<7> 

its * * wwb s nr ?t < swsHs««t*7c©tt 
^&p.fa wa « n«tt 6 a c - 4 1 ^ nb*>** -> "Co 

*7^^aX-»tii$^Bff&ntt'i©t?4>&ft:» > 5^ 
St»Bllff ft ff * K£« ft B (JlWI^^^t 1 4 C ^ 

[ 0 0 0 5 ] *5Sfi«\ ±Ba*<!)ft8BtCtoW*pplH* 

^5 C i«»4T ? f a x - > & C 4 f 
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a o & r * * * * - * , (# iBR-wwtatc j: 

*C HMftKBiff $ n&«Wttt«:K(4 l C ft 4<> 

[0007] ttdfi-ix. corns. HKnimSBKiE, 
t?a -SrtttK^fifflHfcjBSSrSff «k * o SAKf+sfr 

o. fa**. *Eeirtnsi«cjE^e(4*eirtii^4i<** 
*^ *> k — tr> ^as&w^i/T ttttsts^fiiftin 

x- 3r*ft^««M0£O<BEElttl(/ttV&C 4ft< 
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[ o o o a ] *%wozffim2&m<o 7 * * * 
\t. ±ei#*w i ia$s<^7 * * a. x - * cc *$ c >x. ma 

[0 00 9] t/fc#-?T. CG>S£tt4*K, SEEQtifltt 
S*«jfi«>l»©i|3aiA A 0 < ft4 &©t?*>4#, 
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r seMBitHr la i^^^tt^ $ n 4<> 30 
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tcE. fiawfii»«iiin*h4c4«:«fc->r % tetf^Jstt 
<D-*<w*»*-i i 3aH«S'r 4 4 mm. fls*^****-?-^ 

JftttU cnKcfc0l^tt»JBI*3Wilfta«3h4C4 
K«fc ^r»*SK**««K:ttfpsn4©t» % SEQttntf 

ft*es*4Bs«c«>Htw)«fPA^ti/, swan* 

xi> -> r tMS£»3lK&fXaft $ * 4 C 4 &x< # 4 0 
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[ 0 014] *^m<m*mssstf07 

TSmX'&mWC ttff S *14 $tt««rRtt fc C 4 *««k 4 
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[0015] ufot^r. cwwefiK, ±k<bksv 
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l*Sfl»*«-C«fitie«!BI*T'fc^'CCn4BitST 
4^tca?g^S?j$^4C4^T'3t4* 

[oo 16] *aw©«*J!ieia*g©7^?-ax-* 

I*. JJa*3WJ38att©7>?-aX-jrcCfe^. Stt 

©a*ifltctotf4-«»t. ra«tt«B*a>a*ftrit 

««iC*ff 3 n 49tttt£ a 1/ tc C 4 «4|tt 4 ? 4 0 
[0 0 17] Ofc^-sT. C^W^ttWtC, ±KIEi*l» 

^I*XilMWft:ttff3h4»l«iia40'C. ttDPIb 
•4S^t?S^*cJ^T4H*tt^*«>-»»t 

SttOTlWHK***'? 4na£«K ^ r 5i*i<:S€ 
L/fctt«t?ttffliBftait4C iJ^t?*4. 
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ff K $ 414 <OX\ H 0 * £?§4 C 4 * t? * 

4, 

[ 0 0 2 0 ] *8W©»#W8 ia$s©7 * * a x - # 
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4^^^jH*©X7 r y>yr'*4^^rA*«« : <i 
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[0 02 1] btcifi^X. C<Dmittt'&lC s ±_IZA? u 
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[ 0 0 2 3] KftfeSflK) 7 > * a x - > tC fee »-c It, 

&at^^ii:tow^^7^tt»7«:f<^t:t^» X, 
»ciS£-<ttku JM&»»KHMKtt»H#8 . 8© 

[ 0 0 2 4 ] nHM3aS^>«lltM<Ob!) 

Aftuwca o , shsk 3 o>m\mc # y 7 - > . 

% !trf>s& £-#ffc<* ft T«1*8W<* 8 1*3 ftTC * 

SflECC'^T-StB**, Pl*.i*> SO, 1 ' «£i;&Hj 
S0 e , Na, SO, P. C!" *£t;6HCL*, F 
• *±t/&HPF, , HBF ( »*:»ffl**C4tPlte 
tW*6^ nm 3 * ^ * >&8® J: ^ tcStef* t ft 

[o o 2 5 ] mmmm\ts\t*-v>Ti$x&*bmicx 
tta-ttffcSft. la]±^ct^BEen.f«si^^ 3b^<£x^ 50 



WB2 0 0 0- 13 385 4 
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[0026] Ufc^-7tT. i»ft»J©7**-:*x--* 
C & K J: -? r a: ftBHKfc^^tW-ca ft**** 1 liB 

en.rins|i3 tc^owdiffltBT* 1 ctw r 
- 1*> yft^w^i/rttfta** 1 atert u c fttc j: 
-? % c mntc 7 * * a x - * 5 tew* &n««Mtt e 

*t# t >iitttt2 ft fctt** SSHOm 3 td iE, Jt£0>S 

!4*EfttD3n4«'C«#T4©T 1 «ftSftfc7**:* 
x - 5 0 £ b«EflfrI 0«W ^Ci^ 

*an**W5iS©7>?*x-*6*. j&i^a 

[0027] X. l«lBB*«I>7*?*x-*«:**^r 
<. ii1HXfm(»8tt«Mli«&«D. /Wr 

fitt«JS#8t*B*i*»iJa*j, -ecBS, s^^ta 

[0 02 8] 3?,. tt*tfc»fiM[>7i'^*x-*K45t-t: 

ita«cciiff3n*«!> , c. ^seo*ijgU3tciE, 

ep*Q (./ r I^SttfSS {* 8 *S»«^H ft SB 3 it h 
i£fitMll(t:8«^a«nrH4®fM 

r-ss^-^ft^n, tttt^9(cnfiK8W*8c[>S9 

r<ri*<Bt\ K^S4^6?:iSfflto^g|/ai*:8©Mft!S: 

»(c J: -5 rawest t/&««r'±T*i«*csai!«its 
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[ o o 2 9 ] a 2 it, -^motmm i - 4 kkhiw* 
c--c«, s2 <c) tcsraK, mmm&imx 

ttK®."asn. B2 (a> (b) , BSftS 

Ja(* a 3Wfs^*i(*/r ±t*c j«s <* ft, sxircc & 

fk^ ft, ±«©ffi*R»!Bf* 8 c>±^s|J^fe1 tcftffl $ ft 
6SEffllM3bWtS $ ft X, WBEHttD* *4 

[ 0 0 3 0 3 C ±GH 1 1/& jdUIHBMiife 

» 4 <L Ifififc . j*«IC[>«EaMJIrtB 3aK iEG>»ti#eiflJ|I * 
4vt f #l|||»-T-la*f*« S ft . Pim>t&BOtiB£lXtcn<0 

6«T*^iw*3ft4o x. miomiemmsdcno 

*14*WJBSftXi*»*i L la* s ««3 ft, rtfltoSE6n 
mSH3btc jEa>«l4*iffll)B3 ftTtettft ft 

r . B2 { b > kswak . ««*S!M*8 

«HW6li±*MW?Sft4. ttfc, «ftfi»f 

♦J . |5Lhe**Bff3«tC tot* * £ra«©ffi»*«*W3ft 

4. 

[ 0 0 3 i ] B 3 It, *^WOt#*!i 1,3,5 f<r*tJCG 
-#K*H*r&. «1*f«*1*8<&*sS#ti:, tafetfia 

3ft. «SttSB#8^*TfflCC»B«6^W*^ft 

tV4 e 

[003 2] Ufc**-?r. *teRHfeD7**»x-*6C 
toe I* , SEElttDfl 3aK iE0>«tt*tE|11ffl $ ftr ±flto 
{WW^iaWJBSft, *Eeo*lltt3bK:#«[>«t4*«oa 
Sftt:T«<^jl3tflb*tt«8ft*i, m3 <b> id 

J:5fcJaftSMfl/r*IW6lt±*-s«?3ft4. Cft 

*^flffSft4. X, SfilCfoln^iSftii. S3 

rfS83ft4<> T2fc>£, C0Di5£l#f$K, &ftii|S6£« 
-©«tt«S(* 8 "C<> Cft6«Si£&f ^*i$Kcaa 

ccsofeiareatHitwciwjsftTijo, amuri , 

$ft£o 

[ 0 0 3 3] B4 It, *«W<M»*fl 1 - 3 , 6 
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«iK«Eemn»3W«»3ftt:, s^afWift-fu ii> 

MM&IMfrtf 6 6ft . 6 <t BHEVEfiifti 

io [ o 034] btdfi^x. mmm<Q7 # 

CCfcc It, SEEltiDtf 3a& j£4»f£ mtiaz txxftm 

m<D\m&*id$Hm $ ft . mKmmmcn<Dm&^ 
n-s. cfttaiBtcett^HMBaftai, nfittiMtf 

8 L 6 ttT*^«lff 3ft,* <BBL 

.»W7XtR1#7KJ:^i:»ft»6^BlfPSft&T^fl> 

20 [ o o 3 5 1 fa**, c©e^i*»«:, =EWSSi*:8 

TS^rtiritWWKllfcff S ft«9tttt6^RH-6ftr , 
tt^Atf 6 4S«flBT^fttc«rtT*Hlfilffl|l»*8 

**• c©j:5ast*iw****i»iwat©7>^a 
A±wi4 iz-c mmcmmtz c t^t?* *• a to, 

ft^C 4a 0 , S#*li I - 3 ^ « M»MH±te*l6« 
«K:to»*4|Sia^#Sft*o 
[ 0 0 3 6] X. &«te»[MtoT * ? * x- 0 5 

«tt«> STAGE 13^Ji@^^<7>7 ^ * a x - >*# 
S^SSSft, ftT?^aX-jr*#5CCR(*6ft 
«»SW83»STAGEl3CD^HK»^Sft, Sfe^fS 

laf*8©iu^gjg|i6 ts*HBr«*ifiiK:»i«r4»»co 

ft. -*fl>«EH1fti*3aiMtWtC»JftSftt:. *<Drt 
^iji<: S7 * * * £ 5 r l/C STAGE 13«t« 
f#T**><Dr. »7>^»x-**f*5«CJSW6ft&» 

ft©«ECPinsiJ3Wcsff*Htt)irr4d-a^ 

£<D®i$ y -bU^hX^y^i4«:akff0r, »r*©7i? 

* * 5<oR^t7;o:'is : l^@ft8 twa i/fc j: 
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m Mtc#iv3 ft* S T A G E 13*X Y¥B5±-Cifflro> 
tffli^ttft $€^Ci * 4 0 
[ 0 0 3 7 ] B 6 it, *R9K)lft&ft 1 , 7 K«lt** 

sto*ik»«4S u . »R*««©r > * * £ 

w4=> }V<mwim ic® -> r iftBiMKttflE $ n 4#ft 
ass*, H^ia^i^siwcawcc^o 

[ 0 0 3 8 ] -#4>BEEfflh«?dffl. 

•tt©**** l sMMSS* ft* J: 5 a; w ^Mttc 
#ftsn, K(#iS3R* I ©±ttK«#©«Kflfc]S3trt* 

36Pi e s 3 ft r c * * . 

i/. BWiKoftft3i)Cc*©«tt^eof!iiisn& £RPMr% 
■j-nstftntr*. *©r. ftiiS^ittAM^^^flai 

tcft ^>r««!BSM ©#HH£»»H#iflir'!B« U ft** 
6* * ft afi*cf«fii . sfcfc s a ^iis<?>{#^ii] 
? ( Hft##©s * fc 

^3 Ja*tiE«i ft 4f£#>S|i 6 ©fittft fc±T*!*©*ft 
to. -MifcW*. ±GBl^Oft:«ilKftiRtlcc:1i 

[ 0 0 4 0 ] B 7 1*, *SWE)»#*JH 1,7,8 
M^9JU««E>^^U>yc*4^^7^Wi7*i^ 

^<YTA^7cc?s^TFi^^ l *— <*ftlytrc- 
4. C<DiS<&. 07 < t> > KStt-fcK . A4(Wt?ft4 
>U 7XWS7 3>s-*«WEertlD*3a4 i/T**3n % 
ss^rxlSm ? ^fa±(tcc6J!8Htt4 */ri/t:f*»S 

1 ^JBS3 ti, fttMiff-?- 1 Ofl-ii^Cilft^OS 

ehm suwiBtttt 3 *vc c - 4 0 

[ o 0 4i] t/fcjtf-? r . k**mejs©7 ? * * * 

4©*C% *>W 7A&JS7 J: -*rttttBKF ! ©WHS 

&. X, ^^7*1^7K:<fc^«f**«iR3ntJiWs 
6 © ff&ft llrff i ft < ft -> C 7*f*x-*#(*5tt 
o©IUSKft4, ftto, ^Wit ±fiH6tt:*i/fc 
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f&em 4 Httfc JtA 3 *rc to 0, H Jh£3fcllflHBcc to 
w 4 & ntt o>ff ffltt**** 3 ft 4 0 

[0 04 2] 

[ftlH©**] ±iS©*G<. *#Wi©Ig*I 1 K$W>7 
*?^.x-*^te^rtt. «BE»iB»KiE, *©»£# 
EPdD3n4c&^j:o TrftafflS^+Wttr-ft-sttii* 

10 *C4ft<W*Kift(»Sl*4Ci^C*** 

[0 043] X. *»B©tt*3f2K*te>7>?>x- 

immc&mwmr 3 n **i«^© /5^* 3 *v f9 

ttft^4in3n4Rg(Ci>%9ftAfE^<r4«4C i^t? 

fWS+^wstsniiiatctt. s:ifift<»ffl^ 

«3i|j;j|tor»fttflidS©*i«^lfcff3n6 0 
[ 0 .;> 4 4 ] x. *#ffl©BM»B3 K<W>7 * ? * 

Cit?, ffitt^S^tlST4ffliKM^!S:^3n. fifS 

20 ftiifitr«>^x«i^<:n«(ctttHa3tt4c£^ , c 

[ 0 0 4 5] X. *#M|©tt*3l4 134I07 * ? * 

*K*jc^x"t*. 4*^, ±KS#»m***tifiiaK3n, 

[ 0 0 4 6 ] X . 515^7 f ^ * x - 

s-oisjfettfSJsft'c ^> ^ r c n 4 «& 
*sr***itctt8au*3 ^4 c i^i-c* 4. 

30 [ 0 0 4 7] X . *#ffl©B:s»e 6 !2$3t<D7 > ? * * - 

n. *C[>HI*ft«CtoW&-»»4ft4«5fttfft. PSBK 

*Ufctt»t?tta3a«3l!?4 C 4^C*4. 
[ 0 0 4 8 ] X. *»B©fik*JH7 EW©7 ?^.x- 

ftftfttcSiftStl, i: 0«c*ft*t»6C 4*^C* 

40 4, 

[ 0 0 4 9 ] X. 8 K«W>7 > ^ * 

7 y > y-cab 4 ^ r Afiifii <t -tttt ».« 3 4rc . ttf* 
SlSWfttHS n4R(Ci>%9ftttff A«:«4C ttfiv 
S. X, ^A#««3n»«ftW(fflJttlW¥fe4<ft-7 

r. 7>^ax-#*iwt«»o»<ja*. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the actuator which obtains linear actuation by the flexible component expanded 

and contracted if an electrical potential difference is impressed within the environment of the electrolyte section. 

[0002] 

[Description of the Prior Art] From the former, the actuator as shown in JP,6-6991,A is known. As shown in drawing 8 , this 
actuator joins an electrode 16 to both sides of ion exchange membrane 15, and comes to prepare the polymer ingredient layer 17 
which covers this etc. In this case, either cation exchange membrane or anion exchange membrane can be used as ion exchange 
membrane 15, the polystyrene sulfonate film, fluororesin system ion exchange membrane with a sulfone radical or a carboxyl 
group, etc. are used as cation exchange membrane, and the fluororesin system ion exchange membrane containing ammonium 
and others are used as anion exchange membrane. Moreover, the polymer ingredient layer 17 is a thin coat, and becomes by 
water-insoluble nature polymers, such as polyethylene, polystyrene, and BORIAMIDO. 

[0003] Therefore, in this actuator, it is impressing an electrical potential difference to two electrodes 16 by the power supply 
section 2, and the potential difference is built over the front flesh side of ion exchange membrane 15, a difference is produced in 
the moisture content in this front flesh side, a side with low water content contracts and this ion exchange membrane 15 carries 
out curve deformation to this low ** side (cathode side). This actuator which makes such deformation actuation can be used as 
power developmental mechanics, such as an artificial muscle for micro robots. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned Prior art, although the polymer ingredient layer 1 7 
will also be expanded and contracted by impression of an electrical potential difference, it was what reacts only to the transient 
build-up current at the time of electrical-potential-difference impression in this case, and returns to origin immediately. That is, 
even if it impressed the electrical potential difference, when the current in ion exchange membrane 15 decreased, in order that 
distribution of the once produced water content might be equalized gradually and might go, it was that from which a curve 
deformation condition returns to the original condition. So, in order to make the condition of having elongated or contracted 
maintain, there was a problem that impressing a repeat electrical potential difference had to be continued. Moreover, since it was 
that to which an actuator makes deformation actuation only by contraction of a side with the low water content of an ion 
exchange membrane 15, there was also a problem that the generating force at the time of this contraction required to obtain this 
deformation actuation was weak. 

[0005] This invention is offering the actuator which can make the gestalt after having been invented in order to solve the 
problem in the above-mentioned Prior art entirely, and the technical problem's could obtain linear actuation certainly and this 
operating moreover maintain, without continuing carrying out repeat electrical-potential-difference impression. 
[0006] 

[Means for Solving the Problem] The flexible component which the actuator of this invention according to claim 1 becomes by 
pi conjugation mold polymeric materials, such as poly ANIN and polypyrrole, The power supply section for impressing an 
electrical potential difference to this flexible component and the electrical-potential-difference impression section, and the 
electrolyte section for making it flow through a current outside from a flexible component, It **♦*, if electropositive potential is 
impressed to the electrical-potential-difference impression section, a flexible component will develop, and it comes to prepare 
the migration section which operates linearly by telescopic motion of a flexible component on the body of an actuator made as 
contract / a flexible component ] when electronegative potential was impressed to the electrical-potential-difference impression 
section. 

[0007] Therefore, expand and contract powerfully the flexible component which becomes by pi conjugation mold polymeric 
materials by impressing forward and electronegative potential to the electrical-potential-difference impression section in this case 
according to an oxidation reduction reaction operation. Namely, if electropositive potential is impressed to the 
electrical-potential-difference impression section, the amount of ion doping of a flexible component will increase, and this 
flexible component will be elongated. On the contrary, if electronegative potential is impressed to the 

electrical-potential-difference impression section, the amount of ion doping of a flexible component will decrease, this flexible 
component will be contracted, and the migration section certainly prepared in the body of an actuator by this operates linearly, 
and this flexible component ~ the condition of having elongated or contracted ~ the electrical-potential-difference impression 
section — forward and negative — it can be made to continue certainly, since it holds until reverse potential is impressed, without 
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repeating the gestalt of the body of an actuator which operated and continuing carrying out electrical-potential-difference 
impression 

[0008] The actuator of this invention according to claim 2 is characterized by having bias devices, such as a spring which 
generates the force to the direction where the migration section operates at the time of elongation of a flexible component, in the 
actuator of the claim 1 above-mentioned publication. 

[0009] Therefore, although this elongation force at the time of electropositive potential being impressed to the 
electrical-potential-difference impression section especially in this case, and a flexible component being elongated becomes 
weaker than a shrinkage force when reverse, since the force to the direction where the migration section operates according to a 
bias device at the time of elongation of a flexible component is generated, also in case a flexible component is elongated, 
sufficient force of operation can be acquired. Moreover, since this shrinkage force at the time of a flexible component being 
contracted is comparatively strong, the generating force of said bias device is resisted, this flexible component contracts 
convenient, and the migration section operates in the direction contrary to the above. 

[0010] The actuator of this invention according to claim 3 is set to the actuator of the claim 1 above-mentioned publication. 
While carrying out the junction unification of the flexible component, forming a tabular layered product in the both sides of the 
electrolyte section and impressing electropositive potential to the electrical-potential-difference impression section 
corresponding to one flexible component By impressing electronegative potential to the electrical-potential-difference 
impression section corresponding to the flexible component of another side, it is characterized by for the flexible component of 
another side having contracted, while one flexible component developed, and making as [ operate / the migration section / so that 
this tabular layered product may be deformed by flexion / by nothing and this flexion deformity / linearly ]. 
[001 1] Therefore, by impressing forward and electronegative potential to the electrical-potential-difference impression section 
especially in this case Since the migration section operates linearly by the flexible component of another side contracting and 
deforming this tabular layered product by flexion by this at the same time one flexible component of a tabular layered product 
develops the electrical-potential-difference impression section — forward and negative -- also in case reverse potential is 
impressed and this tabular layered product is deformed by flexion to the opposite side, the same force of operation can occur, 
and the migration section can be made to reciprocate certainly that it is also at an easy device 

[0012] In the actuator of the claim 3 above-mentioned publication, the actuator of this invention according to claim 4 arranges a 
pair of tabular layered product in an opposite location, carries out the joint unification of both the tabular layered product at the 
end, and is characterized by preparing the migration section which operates linearly in the plate surface and the ****** direction 
of this tabular layered product to a part for this bond part. 

[0013] Therefore, since the migration section to which opposite arrangement is carried out, joint unification is carried out at both 
edge, and the above-mentioned tabular layered product operates linearly in the plate surface and the ****** direction of this 
tabular layered product to a part for this bond part especially in this case is prepared, this migration section can be made to 
reciprocate in the condition of having been certainly stabilized by flexion deformity of the tabular layered product of both sides. 
[0014] The actuator of this invention according to claim 5 is characterized by preparing the migration section which operates 
linearly into the middle part of a tabular layered product towards carrying out an abbreviation rectangular cross with the plate 
surface of this tabular layered product in the actuator of the claim 3 above-mentioned publication. 

[0015] Therefore, since the migration section which operates linearly towards carrying out an abbreviation rectangular cross with 
the plate surface of this tabular layered product is prepared in the middle part of the above-mentioned tabular layered product, it 
can be made to reciprocate especially in this case in the direction which carries out an abbreviation rectangular cross to this 
single tabular layered product being about this migration section with this. 

[0016] the shape of a circular ring from which, as for the actuator of this invention according to claim 6, a periphery and the 
flexible component of another side serve as [ the flexible component of one of these ] inner circumference in a tabular layered 
product in the actuator of the claim 3 above-mentioned publication ™ forming ~ this — it is characterized by making the part in 
the hoop direction of a tabular layered product which becomes in a circle with the migration section which operates linearly in 
the direction of a path of this tabular layered product. 

[0017] Therefore, since the above-mentioned tabular layered product is formed in the shape of a circular ring and the part in that 
hoop direction serves as the migration section which operates linearly in the direction of a path especially in this case It can 
become this migration section and the easy structure which fixes a part of this tabular layered product which counters in the 
direction of a path in the opposite side, and can be made to reciprocate in the condition of having been certainly stabilized by 
flexion deformity to which a tabular circular ring-like layered product carries out huge contraction of this migration section. 
[0018] In the actuator of the claim 1 above-mentioned publication, the actuator of this invention according to claim 7 forms a 
flexible component in the shape of a spiral, and is characterized by preparing the migration section which operates linearly along 
the direction of an axis of this spiral by telescopic motion in alignment with the spiral curve of this flexible component in the 
edge of this flexible component. 

[0019] therefore, a flexible component forms in the shape of a spiral especially in this case « having ~ a compact ~ being settled 
~ moreover - this flexible component - a spiral curve ~ meeting - a big variation rate ~ an amount - expanding and 
contracting - this size - a **** variation rate - the small variation rate to which telescopic motion of an amount met in the 
direction of an axis of this spiral « since it is changed into the linear actuation of the migration section used as an amount, the 
stronger force of operation can be acquired. 

[0020] In the actuator of the claim 7 above-mentioned publication, the actuator of this invention according to claim 8 is equipped 
with the bias device which is the spiral-like spring which generates the force to the direction where the migration section operates 
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at the time of elongation of a flexible component, and is characterized by unifying a flexible component in accordance with this 
bias device. 

[0021] Therefore, since unification formation of the flexible spiral component of the above is carried out with this in accordance 
with the bias device which is a spring especially in this case, also in case the force to the direction where the migration section 
operates is generated and a flexible component is elongated by this bias device at the time of elongation of a flexible component, 
sufficient force of operation can be acquired. Moreover, external force is absorbed by the bias device, impossible actuation of the 
migration section is also lost, and it is hard coming to damage the body of an actuator. 
[0022] 

[Embodiment of the Invention] Drawing 1 shows 1 operation gestalt corresponding to claims 1-4 of this invention. The actuator 
of this operation gestalt The flexible component 1 which becomes by pi conjugation mold polymeric materials, such as poly 
ANIN and polypyrrole, The power supply section 2 and the electrical-potential-difference impression section 3 for impressing an 
electrical potential difference to this flexible component 1, It has the electrolyte section 4 for making it flow through a current 
outside from the flexible component 1. If electropositive potential is impressed to the electrical-potential-difference impression 
section 3, the flexible component 1 will develop, and it comes to prepare the migration section 6 which operates linearly by 
telescopic motion of the flexible component 1 on the body 5 of an actuator made as [ contract / the flexible component 1 ] when 
electronegative potential was impressed to the electrical-potential-difference impression section 3. 
[0023] In the actuator of this operation gestalt, it has the bias devices 7, such as a spring which generates the force to the 
direction where the migration section 6 operates at the time of elongation of the flexible component 1 . Moreover, while carrying 
out the junction unification of the flexible components la and lb, forming the tabular layered product 8 in the both sides of the 
electrolyte section 4 and impressing electropositive potential to electrical-potential-difference impression section 3a 
corresponding to one flexible component la By impressing electronegative potential to electrical-potential-difference impression 
section 3b corresponding to flexible component lb of another side Flexible component lb of another side contracts at the same 
time one flexible component 1 a develops, and it is making as [ operate / the migration section 6 / so that this tabular layered 
product 8 may be deformed by flexion / by nothing and this flexion deformity / linearly ]. Moreover, a pair of tabular layered 
products 8 and 8 are arranged in an opposite location in this case, and the joint unification of both the tabular layered products 8 
and 8 is carried out at the end, and even if it forms the migration section 6 which operates linearly to a part for this bond part in 
the plate surface and the ****** direction of these tabular layered products 8 and 8, it is. 

[0024] The junction unification of the flexible components la and lb which the electrolyte section 3 becomes with the solid 
electrolyte of a complex ion conductivity crystal and others, and become the both sides of this electrolyte section 3 by pi 
conjugation mold polymeric materials, such as poly ANIN and polypyrrole, is carried out, and the tabular layered product 8 is 
formed, in this case, for example, S042- which has a certain amount of molecular weight as an anion as the electrolyte section 3 
H2S04 to produce and Na2 S04 CI- HCL to produce and F- HPF6 to produce and HBF4 etc., although adopting is also possible 
Since it is necessary to use in the state of seal when the electrolyte section 3 serves as a fluid like an ion solution, it is desirable to 
use a solid electrolyte. 

[0025] The joint unification of both the tabular layered product 8 is carried out in the migration section 6 in the lower limit, at 
the edge same as the above, joint unification is carried out through the spacer 9 between electrical-potential-difference 
impression section 3b and 3b, and the bias device 7 which comes by the spring between this spacer 9 and the migration section 6 
is stretched in the state of compression. In this case, a power supply section 2 and the electrical-potential-difference impression 
section 3 are formed in said upper limit side, this upper limit side is fixed, and the migration section 6 of said lower limit 
operates in the vertical direction. 

[0026] Therefore, it sets to the actuator of this operation gestalt. Expand and contract powerfully the flexible component 1 which 
becomes by pi conjugation mold polymeric materials by impressing forward and electronegative potential to the 
electrical-potential-difference impression section 3 according to an oxidation reduction reaction operation. Namely, if 
electropositive potential is impressed to the electrical-potential-difference impression section 3, the amount of ion doping of the 
flexible component 1 will increase, and this flexible component 1 will be elongated. On the contrary, if electronegative potential 
is impressed to the electrical-potential-difference impression section 3, the amount of ion doping of the flexible component 1 will 
decrease, this flexible component 1 will be contracted, and the migration section 6 certainly prepared in the body 5 of an actuator 
by this operates linearly, and this flexible component 1 - the condition of having elongated or contracted - the 
electrical-potential-difference impression section 3 ™ forward and negative — it can be made to continue certainly, since it holds 
until reverse potential is impressed, without repeating the gestalt of the body 5 of an actuator which operated, and continuing 
carrying out electrical-potential-difference impression The actuator of this operation gestalt that makes such deformation 
actuation can be suitably used as power developmental mechanics, such as an artificial muscle for micro robots. 
[0027] Moreover, it sets to the actuator of this operation gestalt. Electronegative potential is impressed to outside 
electrical-potential-difference impression section 3a, and flexible component la is contracted. Since both the tabular layered 
product 8 will be in an expansion condition and the force to the lower part in which the migration section 6 operates according to 
the bias device 7 is generated in that case as electropositive potential is impressed to inside electrical-potential-difference 
impression section 3b, flexible component lb is elongated and it is shown in drawing 1 (a), sufficient force of operation can be 
acquired. Moreover, electropositive potential is impressed to outside electrical-potential-difference impression section 3a, and 
flexible component la is elongated. As electronegative potential is impressed to inside electrical-potential-difference impression 
section 3b, flexible component lb is contracted and it is shown in drawing 1 (b), both the tabular layered product 8 will be in a 
crookedness condition, and in that case, the generating force of said bias device 7 is resisted, and it operates to the upper part 
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where it is convenient and the migration section 6 is contrary to the above. 

[0028] Moreover, it sets to the actuator of this operation gestalt. Flexible component lb (la) of another side contracts at the same 
time one flexible component la (lb) of the tabular layered product 8 develops by impressing forward and electronegative 
potential to the electrical-potential-difference impression section 3. Since the migration section 6 operates linearly by deforming 
this tabular layered product 8 by flexion by this the electrical-potential-difference impression section 3 ~ forward and negative ~ 
also in case reverse potential is impressed and this tabular layered product 8 is deformed by flexion to the opposite side, the same 
force of operation can occur, and the migration section 6 can be made to reciprocate certainly that it is also at an easy device And 
opposite arrangement of the above-mentioned tabular layered product 8 is carried out in this case, joint unification is carried out 
at both edge, and since the migration section 6 which operates linearly to a part for this bond part in the plate surface and the 
****** direction of this tabular layered product 8 is formed, this migration section 6 can be made to reciprocate in the vertical 
direction in the condition of having been certainly stabilized by flexion deformity of the tabular layered product 8 of both sides. 
[0029] Drawing 2 shows another operation gestalt corresponding to claims 1-4 of this invention, and sets it to the actuator of this 
operation gestalt. As are shown in drawing 2 (c), and the tabular layered product 8 is formed in the shape of a piece of a curve 
and it is shown in drawing 2 (a) and (b) That by which this tabular layered product 8 was connected up and down through the 
joint implement 10, and was connected with these upper and lower sides It is made a pair, and it is arranged in an opposite 
location, the joint unification of the lower limit part of both the lower tabular layered product 8 is carried out through the 
migration section 6, electrical-potential-difference impression section 3b shared between the upper limit parts of both the upper 
tabular layered product 8 is interposed, and the bias device 7 is stretched between this electrical-potential-difference impression 
section 3b and the migration section 6. 

[0030] In this case, as electropositive potential is conversely impressed to outside electrical-potential-difference impression 
section 3a as it can set in the operation gestalt shown in above-mentioned drawing 1 , flexible component la is elongated, 
electronegative potential is impressed to inside electrical-potential-difference impression section 3b, flexible component lb is 
contracted and it is shown in drawing 2 (a), each tabular layered product 8 will be in an expansion condition, and the migration 
section 6 will operate below. Moreover, as electronegative potential is impressed to outside electrical-potential-difference 
impression section 3a, flexible component la is contracted, electropositive potential is impressed to inside 
electrical-potential-difference impression section 3b, flexible component lb is elongated and it is shown in drawing 2 (b), each 
tabular layered product 8 will be in a crookedness condition, and the migration section 6 will operate upwards. In addition, 
except it, it is constituted like the operation gestalt shown in above-mentioned drawing 1 , and the same operation effectiveness 
is done so also in an account operation gestalt same as the above. 

[003 1] Drawing 3 showed still more nearly another operation gestalt corresponding to claims 1,3, and 5 of this invention, and 
has formed the migration section 6 which operates linearly into the middle part of the tabular layered product 8 towards carrying 
out an abbreviation rectangular cross with the plate surface of this tabular layered product 8 in the actuator of this operation 
gestalt. In this case, a part for those both ends is fixed as the fixed-end section 1 1, the tabular layered product 8 is arranged at an 
abbreviation level condition, and the migration section 6 is formed in the central inferior surface of tongue of this tabular layered 
product 8. 

[0032] Therefore, it sets to the actuator of an operation gestalt. If electropositive potential is impressed to 
electrical-potential-difference impression section 3a, upper flexible component la is elongated, electronegative potential is 
impressed to electrical-potential-difference impression section 3b and lower flexible component lb is contracted As shown in 
drawing 3 (b), the tabular layered product 8 is deformed by flexion so that a part may curve upwards the middle, and the 
migration section 6 operates upwards. If potential is impressed contrary to this, this tabular layered product 8 will be deformed 
by flexion so that a part may curve below the middle, and the migration section 6 will operate below. Moreover, a halt of 
impression of potential holds this tabular layered product 8 at a neutral straight-line condition, as shown in drawing 3 (a). That is, 
it can be made to reciprocate in the direction which carries out an abbreviation rectangular cross to the single tabular layered 
product 8 being about the migration section 6 with this especially in this case. In addition, except it, it is constituted like the 
operation gestalt shown in above-mentioned drawing 1 , and the operation effectiveness concerning claims 1 and 3 is similarly 
done so in an account operation gestalt same as the above. 

[0033] drawing 4 ~ claim 1- of this invention — the shape of a circular ring from which still more nearly another operation 
gestalt corresponding to 3 and 6 is shown, and flexible component lb of a periphery and another side becomes [ flexible 
component la of one of these ] inner circumference about the tabular layered product 8 in the actuator of this operation gestalt ~ 
forming - this ~ the part in the hoop direction of the tabular layered product 8 which becomes in a circle is made with the 
migration section 6 which operates linearly in the direction of a path of this tabular layered product 8. In this case, 
electrical-potential-difference impression section 3b is arranged in the periphery side of the upper limit part of the tabular 
circular ring-like layered product 8 at the inner circumference side of electrical-potential-difference impression section 3a and an 
edge part same as the above, and each is connected to the flexible components la and lb. Moreover, the migration section 6 is 
formed in the inner circumference side of the lower limit part of this tabular layered product 8, and the bias device 7 is stretched 
between this migration section 6 and said electrical-potential-difference impression section 3b. 
[0034] Therefore, in the actuator of this operation gestalt, if electropositive potential is impressed to 
electrical-potential-difference impression section 3a, flexible component la by the side of a periphery is elongated, 
electronegative potential is impressed to electrical-potential-difference impression section 3b and flexible component lb by the 
side of inner circumference is contracted, the tabular circular ring-like layered product 8 will carry out contraction deformation, 
and the migration section 6 will operate upwards. If potential is impressed contrary to this, since the force to the lower part in 
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which this tabular layered product 8 carries out huge deformation, the migration section 6 operates below, and the migration 
section 6 operates according to the bias device 7 in that case will be generated, sufficient force of operation can be acquired. 
[0035] Namely, especially in this case, the tabular layered product 8 is formed in the shape of a circular ring, and the migration 
section 6 which operates linearly in the direction of the diameter of the upper and lower sides into the lower limit part in that 
hoop direction is formed. It can become this migration section 6 and the easy structure which fixes the upper limit part of this 
tabular layered product 8 which counters in the direction of a path in the opposite side, and this migration section 6 can be made 
to reciprocate in the vertical direction in the condition of having been certainly stabilized according to huge contraction 
deformation of the tabular circular ring-like layered product 8. The actuator of this operation gestalt that makes such deformation 
actuation can be suitably used also as power developmental mechanics of pressure massage machines, such as a finger and an 
arm. In addition, except it, it is constituted like the operation gestalt shown in above-mentioned drawing 1 , and the operation 
effectiveness concerning claims 1-3 is similarly done so in an account operation gestalt same as the above. 
[0036] Moreover, the actuator of this operation gestalt can also be suitably used as developmental mechanics of operation to 
which 2-dimensional STAGE 13 is moved, as shown in drawing 5 . In this case, the migration section 6 which opposite 
arrangement of two or more bodies 5 of an actuator is carried out, and is prepared in the perimeter of STAGE 13 of a circle 
configuration at each body 5 of an actuator is joined to the periphery of STAGE 13, and the inner circumference part of the frame 
12 in a circle is joined to flexible component la by the side of the periphery of the part which counters in the direction of a path 
in this migration section 6 and the opposite side of each tabular layered product 8. Moreover, it is what the frame 12 in a circle is 
formed with a conductive ingredient, is electrically connected with one electrical-potential-difference impression section 3a, and 
holds STAGE13 through each body 5 of an actuator to the inside. Electrical-potential-difference impression section 3b of 
another side is respectively arranged in the migration section 6 prepared in each body 5 of an actuator, and a selection change of 
whether an electrical potential difference is impressed to which electrical-potential-difFerence impression section 3b can be made 
with a select switch 14. Therefore, STAGE 13 held between the reciprocating migration sections 6 can be operated towards 
desired on XY flat surface by operating a select switch 14 in this case, and carrying out huge contraction deformation, as the 
tabular layered product 8 of the shape of a circular ring of the predetermined body 5 of an actuator was mentioned above. 
[0037] Drawing 6 showed still more nearly another operation gestalt corresponding to claims 1 and 7 of this invention, formed 
the single flexible component 1 in the shape of a spiral in the actuator of this operation gestalt, and has formed the migration 
section 6 which operates linearly along the direction of an axis of this spiral by telescopic motion in alignment with the spiral 
curve of this flexible component 1 in the edge of this flexible component 1 . 

[0038] In this case, one electrical-potential-difference impression section 3a is formed in the shape of a cylinder rod with copper, 
silver, platinum, etc. The electrolyte section 4 is ****(ed) by the whole peripheral face of this electrical-potential-difference 
impression section 3a, and it is looped around in the shape of a spiral so that sliding of the band-like flexible component 1 may 
be attained at the peripheral face of this electrolyte section 4. It connects with the upper limit of this flexible component 1 
electrically, electrical-potential-difference impression section 3b of another side is fixed to it, and the migration section 6 of the 
shape of a short cylinder fitted in the lower limit of this flexible component 1 free [ a vertical slide into the lower limit part of 
this electrolyte section 4 ] is combined. 

[0039] Therefore, in the actuator of this operation gestalt, the flexible component 1 is formed in the shape of a spiral, and is 
restored to a compact. Moreover, if electropositive potential is impressed to electrical-potential-difference impression section 3b 
connected to the flexible component 1, this flexible component 1 will be elongated, and if electronegative potential is impressed 
to said electrical-potential-difference impression section 3b, this flexible component 1 will be contracted, while the flexible 
component 1 ****s to the peripheral face of the electrolyte section 4 along with a spiral curve in a slanting hoop direction in that 
case -- a big variation rate ~ an amount - expanding and contracting - this size -- a **** variation rate ~ the small variation rate 
to which telescopic motion of an amount met in the direction of an axis of this spiral (cylinder rod-like longitudinal direction) ~ 
it is changed into actuation of the linear vertical direction of the migration section 6 used as an amount, and the stronger force of 
operation can be acquired. In addition, except it, it is constituted like the operation gestalt shown in above-mentioned drawing 1 , 
and the operation effectiveness concerning claim 1 is similarly done so in an account operation gestalt same as the above. 
[0040] Drawing 7 shows still more nearly another operation gestalt corresponding to claims 1, 7, and 8 of this invention, is 
equipped with the bias device 7 which is the spring of the shape of same spiral which generates the force to the lower part in 
which the migration section 6 operates at the time of elongation of the flexible spiral component 1 of the above in the actuator of 
this operation gestalt, and is unifying this flexible component 1 in accordance with this bias device 7. In this case, as shown in 
drawing 7 (b), the bias device 7 which becomes with spring steel materials is formed as one electrical-potential-difference 
impression section 3a, the flexible component 1 is ****(ed) by the whole external surface of this bias device 7 through the 
electrolyte section 4, and **** covering of the electrical-potential-difference impression section 3b of another side is carried out 
on the whole external surface of this flexible component 1. 

[0041] Therefore, in the actuator of this operation gestalt, since unification formation of the flexible spiral component 1 of the 
above is carried out with this in accordance with the bias device 7 which is a spring, also in case the force to the lower part in 
which the migration section 6 operates is generated and the flexible component 1 is elongated by this bias device 7 at the time of 
elongation of the flexible component 1, sufficient force of operation can be acquired. Moreover, external force is absorbed by the 
bias device 7, impossible actuation of the migration section 6 is also lost, and it is hard corning to damage the body 5 of an 
actuator. In addition, except it, it is constituted like the operation gestalt shown in above-mentioned drawing 6 , and the same 
operation effectiveness is done so also in an account operation gestalt same as the above. 
[0042] 
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[Effect of the Invention] It expands and contracts powerfully and the migration section certainly prepared in the body of an 
actuator operates linearly, and moreover, the flexible component which becomes by pi conjugation mold polymeric materials by 
impressing forward and electronegative potential to the electrical-potential-difference impression section in [ like / **** ] the 
actuator of this invention according to claim 1 can be made to maintain certainly, without repeating the gestalt of the body of an 
actuator which this operated, and continuing carrying out electrical-potential-difference impression. 

[0043] Moreover, especially in the actuator of this invention according to claim 2, in case the force to the direction where the 
migration section operates according to a bias device at the time of elongation of a flexible component is generated, sufficient 
force of operation can be acquired also in case a flexible component is elongated, and a flexible component is contracted, a 
flexible component contracts convenient and the migration section operates in the reverse direction. 

[0044] Moreover, it is deformed by flexion to the side with which a tabular layered product disagrees the potential impressed by 
forward and carrying out negative conversion, and the migration section can be made to reciprocate certainly that it is also at an 
easy device especially in the actuator of this invention according to claim 3. 

[0045] Moreover, opposite arrangement is carried out and the above-mentioned tabular layered product can make the migration 
section reciprocate especially in the actuator of this invention according to claim 4 in the condition of having been certainly 
stabilized by flexion deformity of the tabular layered product of these both sides. 

[0046] Moreover, it can be made to reciprocate in the direction which carries out an abbreviation rectangular cross to this single 
tabular layered product being about the migration section prepared in the middle part of the above-mentioned tabular layered 
product with this especially in the actuator of this invention according to claim 5. 

[0047] Moreover, the above-mentioned tabular layered product is formed in the shape of a circular ring, and a tabular circular 
ring-like layered product can make the migration section in the hoop direction which becomes a part reciprocate especially in the 
actuator of this invention according to claim 6 in the condition of having been certainly stabilized by flexion deformity which 
carries out huge contraction. 

[0048] Moreover, especially in the actuator of this invention according to claim 7, a flexible component is formed in the shape of 
a spiral, and is restored to a compact, moreover telescopic motion in the big amount of displacement which met in the shape of 
of this flexible component ] a spiral is changed into linear actuation of the migration section, and the stronger force of operation 
can be acquired. 

[0049] Moreover, especially in the actuator of this invention according to claim 8, unification formation is carried out with the 
bias device in which the flexible spiral component of the above is a spring, also in case this flexible component is elongated, 
sufficient force of operation can be acquired, and external force is absorbed, impossible actuation of the migration section is also 
lost, and it is hard corning to damage the body of an actuator. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The flexible component which becomes by pi conjugation mold polymeric materials, such as poly ANIN and 
polypyrrole, The power supply section for impressing an electrical potential difference to this flexible component and the 
electrical-potential-difference impression section, and the electrolyte section for making it flow through a current outside from a 
flexible component, The actuator which comes to prepare the migration section which operates linearly by telescopic motion of a 
flexible component on the body of an actuator made as [ contract / a flexible component ] when it ****(ed), the flexible 
component developed when electropositive potential was impressed to the electrical-potential-difference impression section, and 
electronegative potential was impressed to the electrical-potential-difference impression section, 

[Claim 2] The actuator according to claim 1 characterized by having bias devices, such as a spring which generates the force to 
the direction where the migration section operates, at the time of elongation of a flexible component. 

[Claim 3] While carrying out the junction unification of the flexible component, forming a tabular layered product in the both 
sides of the electrolyte section and impressing electropositive potential to the electrical-potential-difference impression section 
corresponding to one flexible component By impressing electronegative potential to the electrical-potential-difference 
impression section corresponding to the flexible component of another side The actuator according to claim 1 characterized by 
for the flexible component of another side having contracted while one flexible component developed, and making as [ operate / 
the migration section / so that this tabular layered product may be deformed by flexion / by nothing and this flexion deformity / 
linearly ]. 

[Claim 4] The actuator according to claim 3 which arranges a pair of tabular layered product in an opposite location, carries out 
the joint unification of both the tabular layered product at the end, and is characterized by preparing the migration section which 
operates linearly in the plate surface and the ****** direction of this tabular layered product to a part for this bond part. 
[Claim 5] The actuator according to claim 3 characterized by preparing the migration section which operates linearly into the 
middle part of a tabular layered product towards carrying out an abbreviation rectangular cross with the plate surface of this 
tabular layered product. 

[Claim 6] the shape of a circular ring from which a periphery and the flexible component of another side serve as [ the flexible 
component of one of these ] inner circumference in a tabular layered product - forming — this - the actuator according to claim 
3 characterized by making the part in the hoop direction of a tabular layered product which becomes in a circle with the 
migration section which operates linearly in the direction of a path of this tabular layered product. 

[Claim 7] The actuator according to claim 1 characterized by preparing the migration section which operates linearly along the 
direction of an axis of this spiral by telescopic motion which forms a flexible component in the shape of a spiral, and meets the 
spiral curve of this flexible component in the edge of this flexible component. 

[Claim 8] The actuator according to claim 7 characterized by having had the bias device which is the spiral-like spring which 
generates the force to the direction where the migration section operates at the time of elongation of a flexible component, and 
uniting a flexible component with it in accordance with this bias device. 
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